Sequential acquisition of transcriptional control during early embryonic development in the rabbit.
Regulation of gene expression during early embryonic development in the rabbit was investigated by quantitative assay of firefly luciferase activity obtained by microinjection of three plasmid constructs using the regulatory region of polyomavirus promoter (PrPyV) with two different enhancer sequences (wild type or mutant "embryo-responsive," ER2) coupled to this reporter gene. Following injection at the 1-cell stage maximal level of expression of these genes was reached after three cell cycles. Two important regulatory steps that progressively limited gene expression were identified: the passage through the first mitosis and the transition from maternal to zygotic control of development (MZT) described at the 8- to 16-cell stage. The completion of the first mitosis was associated with the requirement of an enhancer sequence to stimulate expression of the weak PrPyV promoter while beyond the MZT, only particular enhancer sequences, such as ER2, allowed maintainance of the expression of PrPyV promoter. In addition, comparison of expression of constructs injected in pronuclei, 2-cell embryonic nuclei, and transplanted 32-cell blastomeres revealed that the nuclear environment could be a major effector in the regulation of embryonic gene expression. A schematic view is proposed describing the sequential establishment of the regulation exerted on early embryonic gene expression in progress from the onset of the zygotic genome activity to the MZT.